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P*  1 

A  theory  that  the  behavior  of  nations  to  one  another  is  a  result  of  their 
differences  and  similarities  in  attributes  has  been  tested  on  19SS  data.  This 
paper  reports  a  retest  of  this  theory  on  1963  data. 

The  model  interprets  differences  and  similarities  as  implacable  forces  like 
gravity  and  centrifugal  force  which  the  nation  cannot  alter  and  which  affect  its 
behavior  regardless  of  its  history,  culture,  or  other  unique  characteristics.  A- 
retest  of  this  model  for  the  same  182  pairs  of  nations  used  in  the  1955  test  shoved 
that  it  has  little  value  in  accounting  for  behavior  in  general.  All  relationships 
between  behavior  and  differences  and  similarities  found  for  this  model  could  have 
easily  occurred  by  chance. 

A  second  model  interprets  differences  and  similarities  as  general  forces  modified 
in  their  impact  on  behavior  by  the  unique  characteristics  of  each  nation.  A  retest 
of  this  model  was  consistent  with  previous  findings  in  showing  an  ability  to  explain 
around  fifty  percent  of  the  variation  in  international  behavior. 
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Touting  Fluid  Theory  on  tho  1963 
Djhsvlor  of  Nations1 

Richard  Van  Atta 
.nut'. 

R.  J.  Huaau.1 

AliSTrACr 

A  theory  that  tho  behavior  of  nations  to  one  another  is  a  rosult  of 
their  differences  and  alallarltloa  in  attributes  has  been  tested  on  1953 
data.  Tills  paper  reports  a  retest  of  this  theory  on  1903  data. 

One  modal  Interprets  differences  and  similarities  as  Implacable 
forces  like  gravity  and  centrifugal  force  which  tho  nation  cannot  alter 
and  which  affect  Its  behavior  regardless  of  its  history,  culture,  or  other 
unique  characteristics.  A  retest  of  this  model  for  the  same  102  pairs  of 
nations  used  in  the  1955  test  showed  that  it  has  little  value  in  accounting 
for  behavior  in  general.  All  relationships  between  behavior  and  differences 
and  similarities  found  for  this  model  could  have  easily  occurred  by  chance. 

A  second  model  interprets  differences  and  similarities  no  general 
forces  modified  in  their  Impact  on  behavior  by  the  unique  characteristics 
of  each  nation.  A  retest,  of  this  model  was  consistent  with  previous  findings 
in  showing  an  ability  to  ernleir.  around  fifty  percent  of  the  variation  in 
international  i  ehuvior. 


lWe  arc  indebted  to  Warren  Phillips  for  his  many  helpful  comments  on  a 
previous  draft. 


TESTING  FIELD  THEORY  OH  THE  1963  IEHAVIOR  OF  NATIONS 


Z.  FIELD  THEORY 

Zn  "A  Field  Theory  of  Social  Action  with  Application  to  Conflict 
Within  Nations"  (Rummcl,  1965)  a  social  field  theory  was  presented  which, 
after  elaboration  end  some  revision,  was  subjected  to  sons  initial  tccts 
(Runnel,  1969b).  This  psper  presents  the  results  of  additional  tests  after 
sono  Introductory  consents  on  the  theory  itself.  The  initial  field  theory 
tests  wers  run  on  dsts  for  1955.  The  present  analysis  uses  the  some 
Methodology  to  test  the  theory  using  1963  date. 

Social  field  theory  has  been  presented  in  detsil  elsewhere  (Runnel, 
1965:  1969b),  and  will  slaply  be  sunrarizad  here.  A  field  of  social  reality 
is  posited,  analytically  distinguishing  between  the  attributes  of  social 
units  and  their  interactions.  Attribute  and  behavior  spaces  arc  defined 
into  which,  respectively,  attributes  end  interactions  arc  projected  as 
vectors.  The  distance  vectors  between  social  units  on  the  dimensions  of 
attribute  3pAco  arc  seen  as  social  forces  determining  the  location  of 
nation-pairs  (dyads)  on  the  dimensions  of  behavior  space.  The  dynamic 
ramifications  of  field  theory  have  been  subjected  to  various  interpretations 
(McCormick,  1969:  Runnel,  1970b),  but  in  its  Initial  statement  the  direction 
and  velocity  of  aovement  of  a  dyad  over  . time  is  specified  to  be  along 
the  resolution  of  the  attribute  distance  vectors.  - 

The  social  field  theory  summarized  above  presents  a  particular  view 
of  social  reality  which  differs  in  many  respects  from  much  pf-  the  theoreti¬ 
cally  oriented  work  in  international  relations.  Even  within  the  aggregate 
level  of  theorizing,  field  theory,  as  an  overall  interpretation  of  social 
reality,  remains  a  relatively  unique  endeavor.2  Since  field  theory  specifies 

2A  distinction  is  being  made  here  between  the  aggregate  and  individual  levels 
of  theory.  The  aggregate  level  deals  with  relations,  patterns,  and  regular¬ 
ities  as  defined  by  the  variation  of  nations  on  their  characteristics  and 
behavior.  The  Individual  level  of  theory  seeks  to  explain  international 
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n  comprehensive  view  of  social  reality  it  la  sonowhat  difficult  to  compara 
it  to  logo  lerre  acolo  offorto  toward  building  International  relations  theory* 
There  arc  n  number  of  topics  with  which  field  theory  and  other  theorotlcally 
oriented  works  night  be  compared  end  contrasted.  Iho  generality  of  tho 
concepts  and  the  naturo  of  the  empirical  generalisations  brought  forth  aro 
two  of  tho  most  salient  toplca  we  might  discuss. 

Field  theory  focusos  on  the  relative  distances  of  nations  on  attribute 
dimensions  in  explaining  tho  behavior  of  nations.  The  theory  postulates  the 
cxlstuncc  of  finite  sots  of  attribute  and  behavior  dimensions,  and  specifies 
the  linkage  between  distances  on  attribute  dimensions  and  the  projection  on 
the  dimensions  of  behavior  space.  The  substantive  characteristics  of  the 
dimensions  are  not  specified,  nor  Is  the  combination  of  weightings  of  the 
attribute  distances  predicting  specific  dyadic  behavior.  In  these  respects, 
one  might  say  that  field  theory  is  more  abstract  than  most  theoretical 
formulations  of  international  relations. 

Even  nt  the  aggregate  level  of  theory  in  international  relations,  the 
usual  focus  is  upon  the  relationship  between  specifically  defined  substantive 
variables.  A  number  of  studies  have  presented  analyses  of  the  relationships 
between  3uch  variables  as  power,  development,  integration,  conflict,  etc. 

For  example,  the  hypothesized  relationships  of  the  various  formulations  of 
the  balance  of  power  theory  take  some  measure  of  power  as  the  independent 
variable  to  which  is  related  some  operetlonal  definition  of  conflict  or 
stability  as  the  dependent  variable  (Zlnnes,  1967;  Singer  and  Small,  1968). 
Organski's  theory  of  power  transition  can  be  interpreted  as  positing  an 

2 (continued) 

behavior  no  the  result  of'  n  uniquo  policy  process  for  which  the  decision¬ 
makers  are  the  primary  units  of  analysis  and  both  internal  and  international 
forces  are  analyzed  as  motivational  elements  for  policy  makers.  A  more 
elaborate  dlscussslon  of  this  r’istinction  Is  presented  in  Runnel  (1970c).  .• 


Increasing  probability  of  conflict  u  the  discrepancy  in  power  betvoen  tv© 
major  povort  docroaewa  (Orgnackl,  1930).  Theoretical  formulations  h«r© 
predicted  e  vide  range  of  dependent  variables »  rmcnjnt  increases ,  alliance 
formation,  war  torsi  net ion,  and  foreign  conflict.  Tho  substantive  lsportsncs 
of  variables  such  as  those  for  policy  forsulators  Is  apparent. 

However ,  at  soon  point  it  is  desirable  to  develop  a  theoretical  spates 
that  organisos  a  whole  donain  of  intor-rolatcd  phenomena.  Such  a  theoretical 
systes  cncoapossos  and  dcllneatos  dl verso  variables ,  and  In  so  doing  suet 
be  sore  abstract  in  its  forsulatlon  red  conceptualisation  than  tho  specific 
variables  of  particular  substantive  concern.  Field  theory  offers  on 
organizing  framework  for  the  vast  array  of  aggregate  lovol  variables  of 
concern  for  international  relations.  Hi  thin  this  structure  Biddle  range 
theories,  such  as  status  theory  (Caltung,  1964)  or  Rosenau's  "pro-theory" 
(1969),  con  bo  connected  to  substantive  concerns.  In  this  fashion,  while 
field  thoory  is  abstract  in  relation  to  those  hypothoscs  treating  specific 
variable  relationships,  its  ability  to  subsuma  such  hypotheses  proviies  a 
general  framework  within  which  such  relationships  can  bo  developed  and 
structured.3 

The  concepts  used  in  the  field  theory  formulation  range  from  the 
concrete  to  the  intangible.  The  entities  of  analysis  are  the  social  units 
of  the  system,  nation-states.  The  theoretical  statements  of  field  thoory 
deal  with  the  relative  position  of  nations  within  the  abstractly  defined 
attribute  space  and  the  position  of  nation  dyads  in  behavior  spaco.  These 
spaces  are  defined  analytically  in  terms  of  linear  algebra  and  operationally 
delineated  through  factor  analysis,  which  ascertains  the  dimensions  of 
attribute  and  behavioral  spaces.  The  dimensions  then  define  the  location 

3In  P.unmel  (1970c)  an  cf  lbrt  is  made  to  'analyze  sevcrcl  specific 

hypotheses  within  the  field  theory  context. 


of  a*tiea»  on*  dr»da  In  ilk  i¥»  if«m.  Hmm  ilnmiM  nr*  Ik*  vert  Ob Inn 
of  ilnwalMl  Itfotimu  tar  fUld  theory. 

V*  MO  of  fl*«Ml«M  M  VOflMlOt  lo  IMIfUtl  Oil  roUllOM  Mtl? 

U  tauowal  aliKugh  not  vtihevt  pn<edaaca.  Ivm  though  auljfMi  tralljr 
troot  ittck  concept e  u  iwkr,  f^vtifMt,  conflict*  otvotlf  I  cotton* 
pMeintloi,  ntc. ,  in  term  of  eloglo  vor  Uhlan  or  on  conpoelte  indicator#* 
tt  vm  recognised  ky  Wright  that  thee*  cM»c«pto*  (Aon  together*  con  k 
k:>ictt4  vtchln  o  oultUlacnolonoi  Often.  Vrl^it  located  ootlonc  U  tkio 
opaon  In  rofoconco  to  cover nl  dlaoaelono  ko  ftoycok  (Wight*  If 55).  Tko 
oxiotoneo  of  a  mil  cUtfemo lean  1  epee*  kon  otftetguaatly  keen  mlflk  In  o 
maker  of  croon -notional  onnlrsoo*  which  kw  ootOhllohed  rotknr  otoklo 
r^o  crip  clone  of  tko  dlaoaeleno  do  line  a  tin  international  rnlntiono  (o.g.  * 
utoott,  IM7|  Rtaoal*  IH9o)« 

taper  tent  to  tko  ooclol  reality  doecrlhed  ky  field  tkoovy  to  tko 
nyoclfic  thnorntical  inwroUutia  it  ototoo  re  In  dag  ottrilato  and 
behavior  a  paeon.  Thin  genera  l  loot  I  on  of  field  tkoory  io  nonpar  Ck  la  *o  tko 
nony  fornulatlonn  in  international  relatione  vkick  link  tko  ckarnctariotftco 
of  nationo  to  their  international  behavior.  field  theory  epadfleo  that 
the  location  of  t  dyad  on  a  dlnanaloo  of  kehavior  opoca  io  detent! nod  ky  tko 
diet  once  vcctoro  that  connect  net  loon  in  attribute  apace.  HatkanoticoUy 
thin  linkage  any  be  exprcoood 

vhoro  vjj  la  tho  kth  dineoolon  of  behavior  apace  and  io  o  particular  dyed* 
with  nation  1  acting  tovard  nation  j.  That  io*  international  kakavinr  in  tho 
conobquenca  of  relative  diffareneaa  betvoen  nationo  on  their  attribute#. 

Thin  particular  enpraeeloa  of  the  linkage  botvoon  attrikuto  and  kokavior 


ifitfi  Mi  I»e««  ewhteeuettly  uli«4  )M«I  I  d  fi«U  theory.  An  alt  mtlv*, 
NM*I  II «  Itw  }lM  Whi  prepMfd.  hiMl  vt  pftfWtil't  • 
wtr  all  aetsea  p*l»*,  li  4dil  It  IK  l(s^  U  epeclflc  to  tM  particular 
attar  utir  I.  Tk  Mivaitkil  nfftuicn  of  tMa  unit)  la 

¥l-l>  * 

(Am  IM  parameter  »j  It  tpeclflc  ea  attar  »i(Im  I.  Altheepb  iM  eub- 
ttaatlve  laurpretetlaae  of  (Mm  tv*  aodelt  arc  {alto  different  (aaa  SubmI, 
IHft,  report  ally  paget  31*12),  they  view  alnllarly  the  aatara  of  the 
re  let  tenant  p  ktwta  attrlhata  and  Mudar  a  ptcee. 

la  aaplalalag  International  Muvlar  by  tha  re  Ultra  attribute 
cheractcrUtlce  of  aatlaaa,  field  theory  la  at  rataaalaa  af  tha  thinking  of 
amral  Utemet  tonal  ralattaaa  athaUra.  tolldlng  brldgee  between  later- 
aatlaaa!  Utarlar  mi  attrlhott  chare  curia  tire  h*e  heaa  a  fairly  caoM 
port'd!.  fitflaa  each  aa  tha  halaaaa  af  pear  mi  poor  traaaltiaa  tkeorlee, 
aa  wall  aa  attenpte  u  IcttralM  tha  dependency  of  each  hahartaral  v*  ."tablet 
aa  trait  aa  population  (Deetach,  ilia#  mi  Ctkatela,  1M2),  mi  m  foreign 
teefLlct  aa  deneottc  teafllct  (Tauter,  1944),  ehow  th  eat  cel  to  which  title 
tweet  Ion  haa  acctflfi  tha  latcraat  af  atoiaate  of  latemeilonal  relatione. 

A  dlatlactlcn  c*n  U  aaia  Mtaea  thote  worha  which  treat  a  aatloa'a 
total  bthevler  aa  tha  ratal t  af  ftta  attrlhutaa  mi  three  which  predict 
dyadic  achevtor  la  tame  of  actor-object  attrlhata  dlfferencee.  lepreeent- 
atlaa  af  vha  Uttar  type  af  etallee  are  Urlgbi  0942)  poaltlat  tha  prohahllftty 
of  war  far  dyede  ta  he  a  taction  af  their  differentia  aa  tight  attribute 
character!  attce,  halt  wag’#  application  af  aaclel  atratlflcatloa  theory  to 
International  coafllct  fCaltuag,  1H4,  I9M),  «ad  leaaett'a  aaalyala  of 
Anglo-  Anerlean  raUtloaahlpa  (1H3).  la  tl.la  vtle.  Hotel  t  and  ilodel  IX  of 
field  theory  caa  he  ceoalderad  a  ware  general  etatcaeot  of  the  relatlooehlp 
hetwaaa  telatlea  attrlhata  charactarUtlaa  and  dyadic  tat  emotional  behavior. 


II.  TUSTINC  FIELD  THEORY 


At  a  representation  of  international  relations.  full  thsory  has 
already  tu  *n  subjecuc  to  sous  empirical  toots.  VUh  tho  loltlol  presentation 
of  tho  1  <ry  in  1963  only  some  partial  toots  ware  run  bccausa  of  tho  nood 
for  extensive  data  collection  and  several  preliminary  suasnslysss  (such  as 
tiiat  of  Usl  voting).  lUr/evcr,  data  collection  and  analysis  hams  proceeded  to 
tho  point  v+.ere  Attribute  end  behavior  spaces  for  oue  period  of  timo  (1933) 
vero  defined,  enabling  a  first  conplcte  test  Qimmsl t  1969b)  of  field  theory. 
Canonical  regression  analysis  was  applied  to  corroboratu  the  predicted  fit 
between  attribute  distance  vectors  an*,  behavior  dimensions  for  1933  data  on 
both  a  random  and  a  sulocted  sample  of  dyeds.  It  was  found  that  differences 
on  attribute  dimension*  accounted  for  thirteen  percent  of  tho  variation  in 
behavior  when  Model  X  was  employed.  For  Ilodol  XX  an  average  of  fifty-seven 
percent  of  the  variation  in  international  behavior  vas  accounted  for  by 
distance*  ou  attributes.  A  subsequent  test  of  Modal  XX  including  195*  data 
on  attribute  distances  and  behavior  for  elghtyono  nation  pairs  in  which  tha 
United  States  was  the  actor  found  that  nearly  fifty  percent  of  the  variation 
in  behavior  was  accounted  for  by  attribute  distances  (Sumnel,  1970c).  Tha 
results  of  those  tcets  give  some  credence  to  the  cssunptlons  of  flold  theory, 
and  point  to  tho  greater  fft  of  :iodel  XX  to  tmplrlcal  data. 

The  research  reportud  hare  la  a  retost  of  both  Model  X  and  Modol  XX 
of  field  theory  using  data  fra*.  1963  end  onploylng  the  oama  nothods  applied 
to  tho  1955  data.  The  sac*.-  selected  sample  of  nation  dyed*  will  be  uaou, 
but  tho  randon  sample  of  dyads  will  be  newly  selected  for  1963.  The  soloctod 
oaraplc*  provides  a  bests  for  assessing  the  stability  of  tho  roaoarch  finding* 
across  tho  sane  ccmpU  at  different  tine  periods  and  tha  random  sample  servos 
es  a  benchmark  against  which  tho  gcnorallsablllty  of  the  aaloctad  aomplo 
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rotultt  cnn  bo  assessed.  'lie  findings  of  the  1963  data  analysis  and  a 
comparison  with  tho  results  of  :ho  earlier  study  will  be  presented  aftor 
considering  tho  teethods  involvod.  The  tests  of  Model  I  will  be  discussed 
first  end  then  tho  .k>d«l  11  results  will  be  presented. 

Field  theory  tests,  ttodol  1 

Tho  stops  in  tho  analysis  of  Model  1  for  both  the  1955  and  1963  data 
followed  the  research  design  displayed  in  Figuro  1.  A  full  explanation  of 
the  rosearch  methodology  is  presented  in  the  report  on  the  1955  data 
analysis  (Kurmwl,  19691).  A  brief  outllnu  of  the  research  procedure  is 
glvon  below.  Data  on  aitrlbutoo  of  nations  and  dyadic  behavior  of  nations 
are  soparataly  factor  analysed  to  delineate  the  dimensions  of  attribute  and 
behavior  spaces  respectively.  For  attribute  space,  data  on  the  entire  set 
of  nations  can  be  used  in  determining  the  dimensions  of  the  space.  However, 
the  data  collection  task  makes  it  prohibitive  to  Include  all  posslblo  dyads 
(11,342  for  the  1963  date)  in  the  calculation  of  behavior  space  dimensions. 

In  the  behavior  spaca  analysis  data  on  two  samples  arc  analysed. 

One  sample  is  that  composed  of  182  dyads,  which  are  all  of  tho  pairings  of 
fourteen  selected  nations.  The  other  sample  contains  166  dyad3  randomly 
solected  from  all  possible  nation  pairs.4  The  factor  scores  of  the 
individual  nations  on  the  attribute  spaca  dimensions  and  of  the  dyads  on 
the  behavior  apace  dimensions  arc  computed  for  the  orthogonally  rotated 
factors.  For  tho  selected  end  rondos  sample  dyads,  the  factor  scors 
differencuo  on  oach  attribute  dimension  arc  then  computed.  Canonical 
regression  is  then  used  to  determine  the  fit  butwoon  these  differences 
(distance  vuctors)  and  dyadic  scoros  on  the  behavior  dimension. 


4Ihe  tests  of  Models  I  and  II  were  applied  to  only  the  selected  sample  for 
1955  date. 
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RF'jEARCH  design  for  field  theory  tests 
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-  Figure  1 


Data:  Attribute  Distances 
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The  data  for  the  1963  attribute  space  was  collected  for  107  nations 
on  ninety-four  variables,  These  nations  comprised  all  countries  having  a 
foreign  ministry,  exchanging  ambassadors  with  other  nations,  and  containing 
a  population  over  750,000,  and  having  been  independent  for  two  years.  The 
procedures  for  selecting  the  ninety-four  variables  were  as  follows. 

(1)  Five  of  the  highest  and  substantively  distinctive  loading  variables  were 
taken  from  each  oblique  factor  found  in  1955  data  for  236  variables. 

(2)  Ten  of  the  variables  with  the  lowest  communalitics  and  not  otherwise 
selected  by  (1)  above  were  included.  Any  change  in  the  common  and 
unique  components  of  attribute  space  from  1955  to  1963  can  thus  he 
observed . 

(3)  Eight  political  variables  rescaled  from  Banks  and  Textor,  Cross  Polity 
Survey „  and  three  Jnited  Nations  voting  variables  were  included  to  give 
a  1  etter  definition  to  the  political  dimensions  found  in  1955  data. 

Hissing  data  for  the  attribute  variables  was  estimated  using  a  multiple 
regression  technique  (Uall  and  Rummel,  1569).  A  component  factor  analysis 
was  done  on  the  complete  matrix  and  twenty-two  dimensions  were  orthogonally 
rotated  using  the  variiaax  technique.5  Table  1  summarizes  these  dimensions, 
most  of  which  are  similar  to  those  found  for  1955.  For  those  1963  dimensions 
factor  scores  wore  computed  and  differences  (distance  vectors)  were  calculated 
for  those  nations  in  the  random  and  selected  samples.6 


5A11  dimensions  for  which  the  eigenvalue  exceeded  1.00  were  rotated.  A 
factor  analysis  of  the  initial  data  matrix  with  missing  data  delineated 
twenty-two  factors  for  which  the  eigenvalue  exceeded  this  value.  Although 
the  reanalysis  of  the  data  with  missing  data  estimated  produced  twenty-four 
factors  which  had  eigenvalues  exceeding  1.00,  it  was  decided  to  rotate  the 
same  number  as  appeared  in  the  missing  data  analysis. 

6For  the  test  of  field  theory  using  1955  data,  attribute  distances  were 
calculated  on  indicator  variables  of  the  dimensions  of  attribute  space. 

The  use  of  these  indicators  was  due  to  the  lack  of  a  missing  data  estimation 
program  which  would  have  enabled  the  calculation  of  factor  scores.  For  a 
list  of  the  1955  dimensions  and  indicators  used  in  the  1955  field  theory 
tests,  see  Rummel  (1969b). 
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TABLE  1 

1963  Attribute  Space:. 

Orthongonally  Rotated  (Variraax)  Dimensions  for  94  Variables 

Variable  name  Loading 


Factor  1  -  Economic  Development/®. 

Z  total  variation  ■  10.3 

1.  agricultural  population/population  .85 

2.  gross  national  product/population  .85 

3. bureaucratic/£  .82 

4.  telephones /population  .80 

5.  dwellings  with  running  water/dwellings  .'.80 

Factor  2  -  Political  Orientation 
Z  total  variance  ■  9.8 

^constitutional  status/^.  -.86 

2.  bloc  membership  (0  ■  Western,  1  -  Neutral,  -.79 

2  ■  Eastern) 

3.  system  styled  .79 

4.  Communist  party  membership/population  .75 

5.  Russian  titles  translatcd/titles  translated  .75 

Factor  3  -  Power 

Z  total  variance  ■  7.8 

1*. defense  expenditure  .95 

2.  national  income  .94 

3.  investment  balance  .  .93 

4.  demonstrations  .93 

5-  UN  assessment/total  UN  assessment  .92 

Facte r  4  -  Catholic  Culture 

Z  total  variance  >5.5 

L  latitudinal  measure  of  nation's  capital  .87 

2.  Catholic  population/population  -.80 

1  air  distance  from  U.S.  .69 

4  factor  scores  on  Cold  War  Issue  Dimension  6f  .52 

UN  Voting/- 

5  membership  in  Neutral  bloc  (yes  ■  1,  no  ■  0)  .52 

/fLSigns  reversed. 

/kFrom  Ptatt  and  Rummel  (1969). 
rSf  rom  Banks  and  Textor  (1963). 
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TABLE  1  (continued) 

Variable  name  Loading 


Factor  5  -  Domestic  Conflict/® 

X  total  variance  ■  4.4 

1.  population  .90 

2.  number  of  riots  .84 

3.  number  of  accusations  .78 

4.  population  X  energy  production  .66 

5.  number  of  foreign,  killed  .63 

Factor  6  -  Linguistic-Ethnic  Diversity/®. 

%  total  variance  •  3.7 

L  number  of  languages  .75 

Z  population  of  largest  language  group/population  -.75 

3L  number  of  religions  .59 

4  number  of  ethnic  groups  .51 

Si  age  of  nation  .47 

Factor  7  -  Density 

X  total  variance  *4.1 

1  density  .80 

Z  railroad  length/national  area  .68 

3  arable  land/total  land  area  .67 

4  foreign  mail  sent/foreign  mail  .58 

5  road  length/national  area  .56 

Factor  8  -  Trade 

X  total  variance  ■  2.6 

1.  exports/gross  national  product  .83 

2.  seaborne  goods/gross  national  product  .59 

3.  imports/trade  .51 

Factor  9  -  Unlabelled 

X  total  variance  ■  2.9 

1.  cost  of  living  index  .91 

2.  balance  of  payments/gold  stock  -.84 

3.  X  increase  in  national  lncome/%  increase  in  .64 

population 


TABLE  1  (continued) 


Variable  name  Loading 


Factor  10  -  Unlabelled 

Z  total  variance  -  2.2 

1.  arts  and  culture  NGO/total  NGO/fL  -.71 

2.  average  rainfall  .69 

Factor  11  -  Military 

Z  total' variance  *2.3 

1.  military  personnel/population  .71 

2* number  of  military  actions  .61 

Factor  12  -  Unlabelled 

Z  total  variance  "3.1 

!•  foreign  college  students/college  students  .78 

2.  radial  measure  of  geographic  location  of  nation's  .64 

capital 

Factor  13  -  Unlabelled 

Z  total  variance  *2.1 

1.  factor  scores  on  South  African  Issue  Dimension  of  .86 

UN  Voting'- 

2.  number  of  purges  .74 

Factor  14  -  Unlabelled/®. 

X  total  variance  ■  2.2 

L  number  of  purges  .74 

Z  desire  for  achievement  .51 

Factor  15  -  Unlabelled 

Z  total  variance  ■  2.2 

L  legality  of  government  change  .84 

Z  participation  of  military  in  government '£  -.55 

Factor  16  -  Unlabelled 

%  total  variance  ■  1.8 

L  IFC  and  IBRD  subscrip tlon/GNP^  per  capita  .63 


%G0  -  nonlntcrgovernmental  organizations 
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TABLE  1  (continued) 


Variable  name 


Factor  17  -  Unlabellcd 

%  total  variance  ■  2.1 

1.  desire  for  affiliation 

2 . proteins/calories 

Factor  18  -  Unlabellcd/* 

X  total'  variance  ■  2.0 

1.  unemployed/economically  active  population 

2.  military  treaties/treaties 


Factor  19  -  Unlabelled 

X  total  variance  ■  1.7 

L  number  killed  in  domestic  violence 


Factor  20  -  Unlabelled/jL 

X  total  variance  -  1.8 

L  balance  of  Investment/gold  stock 


Factor  21  -  Unlabelled/* 

X  total  variance  "1.6 

L  religious  titles  published/  book  titles 

Factor  22  -  Unlabelled/* 

X  total  variance  "2.2 

L  UN  delinquencies/assessments 
2.  national  a*ea 


Loading 


.69 

.64 


.72 

.58 


.77 


.80 


.63 


.76 

.59 
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On:  difference  between  the  1955  and  1963  attribute  spaces  should  be 
mentioned.  The  1955  attribute  space  did  not  include  geographic  location. 
Accordingly,  in  the  tests  of  field  theory  a  geographic  distance  variable 
was  added  to  the  set  of  distances  on  the  indicators  of  the  1955  attribute 
dimensions.  For  1963,  however,  geographic  variables  locating  a  nation's 
capital  were  included  unong  the  ninety-four  attribute  variables  factor 
analyzed.  The  dimensions  of  the  1963  attribute  space  subsume  geographic 
location  and  the  distances  between  nations  on  these  dimensions  capture 
geographic  distance.  Therefore,  no  separate  geographic  distance  variable 
need  to  be  included  in  the  1963  field  theory  tests. 

Data:  Behavior  Scores 

As  mentioned  above,  the  data  on  the  behavior  of  dyads  was  collected 
on  two  dyadic  samples.  One  of  these  was  a  selected  sample  of  182  dyads 
comprising  all  possible  couplings  of  fourteen  selected  nations  (excluding, 
of  course,  the  nation  with  lt3clf).  The  fourteen  nations  were  selected  to 
represent  high,  middle,  end  low  values  on  the  major  dimensions  found  to 
define  the  1955  attribute  space  and  to  reflect  the  major  cultural  and 
regional  groupings  of  nations  (Ccttcll,  1950;  and  Russett,  1967). 

The  selected  list  of  dyads  insures  that  the  full  scope  of  differences 
and  similarities  among  nations  will  be  analyzed  as  they  relate  to  Interaction 
between  nations.  The  nations  included  in  the  selected  sample  dyads  are: 
Brazil,  Burma,  China,  Cuba,  dgypt,  India,  Indonesia,  Israel,  Jordan,  Nether¬ 
lands,  Poland,  the  U.S.ii.R.,  the  U.K.,  and  the  U.S.A. 

To  determine  the  1963  dyadic  random  sample,  all  107  sovereign  nations 
that  had  been  independent  prior  to  January  1962  were  numbered.  Eighty  dyads 
of  nations  then  were  selected  using  a  random  number  table.  Due  to  substantive 
interest,  threo  dyads,  US-*USSR,  USSR-*China,  and  US+France,  were  added  to  the 
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sample.  Since  two  directions  of  relationship,  1+j  and  j+1  are  considered 
for  each  pair  i-j,  the  sample  Includes  166  dyadic  relations  out  of  a 
population  of  11,342  such  relationships  for  1963.  The  random  sample  dyads 
arc  listed  In  Appendix  I. 

Forty  behavior  variables  had  been  included  in  t.hc  analysis  of  behavior 
space  for  1955. 7  The  number  of  variables  for  the  1963  analysis  was  enlarged 
to  fifty-six,  adding  some  variables,  such  as  economic  aid,  official  visits, 
and  co-participation  in  international  conferences,  for  which  1963  data  had 
become  available. 3  The  factor  analysis  of  the  1963  behavioi  data  for  the 
selected  sample  of  dyads  delineated  sixteen  factors;  for  the  random  sample 
thirteen  dimensions  wore  defined.  Factor  scores  were  then  calculated  for 
both  data  sets  on  the  orthogonally  rotated  dimensions.  Table  2  presents 
the  behavioral  dimensions  for  the  selected  sample.  Since  those  for  the 
random  sample  arc  similar,9  they  are  not  presented  here. 


Analysis:  The  Canonical  Regression  Model 

The  aspect  of  field  theory  that  is  tested  is  the  proposition  linking 
attribute  distances  and  behavior.  This  linkage  for  Model  I  is  W.  .  .  • 


7These  variables  were  selected  to  index  the  diversity  of  interaction  between 
nations,  including  mall  exports,  tourists,  students,  UN  voting,  conflict, 
etc.  For  the  1955  component  factor  analysis  results,  see  Rummel  (1969a). 

8For  the  variable  definition  and  1963  data  sources  as  well  as  the  present¬ 
ation  of  the  behavior  space  dimensions,  sec  Rummel  (1970a,  Appendix  I). 
Missing  data  was  estimated  for  the  1963  behavioral  data,  as  it  was  for 
this  data  in  1955. 

9The  trace  correlation  (using  canonical  analysis)  between  the  random  and 
selected  samples  is  .77.  The  least  squares  estimates  of  the  selected 
sample  1963  behavior  dimensions  from  the  1955  dimensions  have  a  correlation 
of  .84  with  the  1963  dimensions;  the  corresponding  correlation  for  the  factor 
scores  is  .60.  Sec  Rummel  (1970a).  These  results  Indicate  that  while  the 
dimensions  were  fairly  stable  between  1955  and  1963,  the  behavior  dyads  (as 
measured  by  the  factor  scores)  shifted  considerably.  It  is  of  interest  to 
see,  then,  whether  the  field  theory  tests  come  out  the  same  given  that  the 
behavior  of  dyads  hao  changed  so. 


TAILS  2 


1963  Behavior  Space: 

Selected  Sample  Orthogonally  Rotated  (Varlmex)  Dimensions* 

Variable  name  Lead 1mm 

e 

factor  1  -  Salience 

•  X  total  variance  ■  LI. I 

1.  export  of  books  and  magaslnea  .17 

2.  tourists  .•? 

3.  exports  .93 

4.  military  treaties  .73 

3.  coparticipations  in  Internet  Ion  conferences  .71 

Factor  2  -  Cold  War^- 

X  total  variance  ■  6.3 

1.  common  bloc  membership^-  .87 

2.  bloc  position  Index  -.86 

X  similarity  In  Uil  Voting  on  Procedural  Issue  Dlamnsloo  .81 

4.  weighted  similarity  In  UN  Voting  on  Major  Issue 

Dimensions'-^  .80 

Factor  3  -  Diplomatic 

X  total  variance  "4.1 

L  relative  diplomatic  representation^-  .91 

2.  embassy  or  Legation  i*J  .78 

X  relative  diplomats  sent'*  ,63 

Factor  4  -  Deterrence  I 

X  total  variance  ■  6.9 

L  conflict  Incidents  .89 

2*  total  conflict  .87 

3»  negative  communications  .86 

4  time  since  on  opposite  side  In  war  .66 

5  military  violence  .56 

I«£  tor  5  -  International  Organisation 
X  total  variance  •  8.1 

L  weighted  relative  IGO^-'^  .88 

2.  relative  IGO'^  .86 


*Footnotes  follow  Table  2. 
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ttltl  2  (cMtlioH) 


relative  nc</« 

4.  relative  mv* 

5.  ICO 'J 


factor  4  -  Migrant e'4 

X  tout  variMei  •  5.6 

*•  ••Igranta/population 
2  relative  booki  exported 
2  Migrants 
^  relative  Migrant* 


factor  7  -  I'nlabelled 

X  total  variance  *3.7 

1  independent*  of  i  an*  j  predates  1946 

2  ti«e  tinea  on  aaot  eld*  in  wor 

factor  i  -  au^I 

X  total  varianct  •  3.6 

L  economic  aid 
2  rolativo  economic  aid 


.•J 

•2 

.64 


.91 

.•I 

.79 

.4) 


.94 

.79 


.93 

.92 


factor  9  -  Exports^* 

X  total  varianct  *6.0 


l  ralatlva  export • 

*  i5S«,/c5T#<Ur  *• 


factor  10  -  Untabelled'* 

X  total  varianct  •  2.9 


1. ttrrltery  of  f  lost  to  J  and  not  regain 

2.  book  translation* 


factor  II  •  Deterrence  XI 

X  total  variance  •  J.6 

1.  warning  and  defensive  acts 

2.  Military  violence 


.94 

.99 

.90 


.99 

.93 


.90 

.99 
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CABLE  2  (continued) 

Variable  name  Loadina 

factor  12  -  Unlabelled  * 

X  total  variance  -  2.9 

l.i  onca  a  colony  or  part  of  j  .14 

2«ralativa  atudenta  lej  .3) 

factor  13  -  Military  TteatJes^ 

X  total  variance  ■  3.3 

l*  relative  military  treatiee  .79 

2.  book  translations  .30 

factor  14  -  Students 

X  total  variance  ■  5.8 

1.  students  l+j  .86 

2«  off Iclal  visits  .73 

3.  relative  treaties  .63 

4.  treaties  .60 

factor  13  -  UN  Voting 

X  total  variance  ■  4.8 

L  similarity  In  UN  Voting  on  Major  Issue  Dimensions^.!  .78 

2.  similarity  In  UN  Voting  on  South  African  Iaeue  .73 

Dimension 

1  relative  NG0'-,d  -.31 

Factor  16  -  Negative  Sanctl  as 

X  total  variance  ■  2.8 

1*  negative  sanctions  .63 

2.  antl-forclgn  violence  .61 


Footnote*  to  Table  2 


Signs  reversed. 

Bloc  position  1  J  is  measured  as  the  absolute  difference  of 
position  between  nation  i  and  j  on  the  following  scale 


1 

2 

4 

6 

7 

USA 

.  Non-USA 

Neutral 

Non-USSR 

USSR 

Western  Bloc 

Communist 

Member 

Bloc  member 

Similarity  in  roll  call  voting  of  1  and  j  on  six  dimensions  of 
UN  voting,  where  each  dimension  is  weighted  by  the  variance  in 
roll  call  votes  for  which  it  accounts. 

Relative  means  that  the  behavior  i+j  is  divided  by  i's  total 
behavior. 

ICO  comemberships  ■  intergovernmental  International  organisation 
co-memberships. 

Co-memberships  are  relative  to  the  number  of  IGO's  of  which 
1  is  a  member  and  are  weighted  to  give  more  weight  to  stuaLL  IGO. 

Same  as  footnotes  e  and  f ,  except  unweighted. 

NGO  comemberships  ■  noninter government® l  international  organi¬ 
sation  co- member  ships.  Otherwise  same  as  footnote  f. 

Same  as  footnote  h,  except  unweighted. 

Similarity  in  roll  call  voting  of  1  and  j  on  six  dimensions  of 
UN  voting. 

See  footnote  h  for  definition  of  NGO. 


.70, 


P 

T.  a„dj  .  1f  which  can  be  given  the  matrix  representation  (Hummel,  1969b) 
1-1  *  ’  1 


W 


mxq 


D 


mxp  pxq ' 


(1) 


where  \1  is  a  matrix  of  m  dyads  by  q  behavioral  dimensions  (an  element  w  of 
the  matrix  is  the  score  for  a  dyad  i*>-j  on  behavior  dimension  k) ,  D  is  a 
matrix  of  distance  vectors  (a  typical  element  of  which  d .  .  . ,  the  distance 

1-J,X 

between  nations  i  and  j  on  the  1th  attribute  dimension) ,  P  is  a  matrix  of 
parameters  a^. 

Equation  (1)  states  that  international  behavior  is  a  linear  trans¬ 
formation  of  the  attribute  distances  between  two  nations.  One  criteria  on 
which  the  statement  can  be  assessed  is  the  degree  to  which  it  represents 
our  observations.  Regressions  analysis  has  been  derived  within  field  theory 
(Rummcl,  1969b)  as  a  means  toward  this  assessment.  An  estimate  of  the 
behavior,  'I,  can  be  obtained  using  the  equation: 


W  -  DP  +  U, 
U*  -  DP, 


and  U  -  V  -  W*  is  the  matrix  of  linear  deviations  between  the  estimated 
behavior  W*,  obtained  from  observations  D  and  parameters  P,  and  the  actual 
behavior  W.  Assuming  the  deviations  U  arc  uncorrelatod  by  column  with  D,  then 


D'U  -  D'DP  +  D'U  (D'U  -  0) 
(D,D)~1D’H  -  r 


(3) 


The  parameters  P  will  be  regression  coefficients  and  17*  will  be  the  least 
squares  estimate  of  U. 

The  square  of  the  trace  correlation,  r,  is  the  appropriate  statistic 
to  assess  the  empirical  fit  between  the  actual  behavior  space,  W,  and  that 
predicted  from  the  attribute  distance,  W*.  The  equation  for  the  trace 
correlation  squared  for  this  data  is 
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~  t  (  iw'H*.)2 


(4) 


where  Is  assumed  standardized  and  is  the  multiple  correlation  coefficient 
for  the  regression  of  onto  D  and  the  dimensions  are  mutually  orthogonal. 

The  coefficient  r2  measures  the  proportion  of  variance  in  behavior  space 
accounted  for  by  attribute  distances. 

The  trace  correlation  can  be  calculated  using  any  rotation  of  the 
dimensions  of  behavior  space,  since  the  variation  within  the  space  is  not 
altered  by  rotating  its  coordinates.  It  is  possible  then  to  perform  a 
linear  transformation  of  W  that  will  yield  orthogonal  behavioral  dimensions 
ordered  such  that  the  first  will  have  the  maximum  correlation  with  D,  the 
second  dimension  will  have  the  maximum  residual  correlation,  etc.  This  can 
be  done  by  applying  canonical  analysis  to  solve  for  the  least  squares  fit 
between  W  and  D.  Let  T  be  the  appropriate  transformation  for  W.  Then,  the 
canonical  model  is 


WT  »  DP  +  G, 
Y  -  V  +  G, 


where  KT  ■  Y,  DP  ■  V,  and  G  is  the  least  squares  error.  The  restrictions 
on  Y  and  V  are: 


Yk'Vg  "  rkg  (canonical  correlation),  k 

Vvg  *  0.  k  *  8! 

VYk  -  Vs  ■  >: 

VYs  •  VVg  • 


The  canonical  analysis,  then,  will  yield  the  least  squares  fit  between 
attribute  distances  and  behavior  dimensions,  such  that  the  rotated  dimensions 
Y  of  behavior  successively  have  the  maximum  correlations  with  attribute 
differences.  The  trace  correlation  is  unaltered  by  using  the  canonical 
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model  and  can  be  calculated  from  the  canonical  results  by  replacing  Rj*  by 
r£,  the  canonical  correlation,  In  equation  (A). 

Analysis;  Results  of  Canonical  Regression 

Canonical  analysis  was  done  with  the  19 '3  cl.  ;a  on  attribute  differences 
and  behavior  scores  for  both  the  random  and  selected  samples.  Similar 
analyses  were  done  previously  for  the  selected  sample  on  the  1955  data  as 
reported  in  Kummcl  (1969b).  The  results  of  these  canonical  regressions  arc 
summarized  in  Table  3  for  the  1955  study,  Table  A  for  the  1963  analysis 
using  the  selected  sample,  and  Table  5  for  the  1963  analysis  using  the  random 
sample.  The  trace  correlations  obtained  for  the  1955  data  was  .36  for  the 
selected  sample.  The  square  of  this  coefficient  shows  that  only  thirteen 
percent  of  the  variation  of  behavior  within  behavior  space  is  dependent  upon 
attribute  distances.  For  the  1963  selected  sample  data,  the  trace  correlation 
again  is  .36  and  for  the  random  sample  the  trace  is  .3A.  As  with  the  results 
of  the  test  of  Model  1  using  1955  data,  the  retests  with  data  for  1963 
indicates  a  lack  of  fit  with  empirical  data. 

It  is  important  to  note  that  In  the  1955  selected  sample  test  there 
were  twelve  dimensions  and  sixteen  in  the  1963  tests.  Thus,  for  1963  there 
were  many  more  bits  of  information  for  canonical  analysis  to  fit  together 
to  achieve  a  maximum  correlation.  Taking  the  different  sizes  of  the  two 
spaces  into  account,  then,  how  do  we  compare  them? 

The  transformation  column  in  the  tables  measures  the  significance 
of  the  canonical  correlations  in  terms  of  the  dimensionality  of  the  spaces. 

For  1955,  we  cun  see  that  the  first  canonical  correlation  is  highly  signi¬ 
ficant  (p  <  .0000003)  and  the  second  is  significant  at  p  .02  (one  tailed).10 

1L’fhe  one  tailed  test  is  appropriate,  since  field  theory  predicts  that  the 
Z  transformation  be  positive. 
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TABLE  3 


Canonical  AnaLysis  Results^-  for  Model 


I 


Canonica 1 


Behavior  Correlation. 

Dimension  Y^  with  Vg(k*g)'- 

Chi-square^— 

Degrees  of 
Freedom  (D.F.)'^ 

Z- tr ana  f orrnat ion 
for  D.F.  £  30 

*1 

.79 

(.63) 

355.3 

180 

7.71 

Y2 

.63 

(.40) 

190.4 

154 

2.00 

y3 

.50 

(.25) 

105.6 

130 

-1.56 

\ 

.38 

(.15) 

58.0 

108 

-3.89 

Yj 

.30 

(.09) 

31.7 

38 

-5.27 

Yg 

.20 

(.04) 

15.5 

70 

-6.22 

Y? 

.15 

(.02) 

8.5 

54 

-6.22 

Y8 

Yq 

.12 

(.01) 

4.7 

40 

-5.81 

.08 

(.01) 

2.3 

28 

Y10 

.07 

(.01) 

l.l 

18 

Yii 

.03 

(.001) 

.2 

10 

Y12^ 

.01 

(.000) 

.03 

4 

Ttace  Correlation^-  ■  .36  (.13) 


Minimization  of  U  in  Equation  (5)  under  restrictions  (6)  given  in  text. 

Yk  is  a  column  vector  from  Y,  Y  ■  WT,  where  W  is  the  matrix  of  scores  on 
behavior  dimensions  of  B-space  and  T  is  a  transformation  matrix. 

A  twelfth  dimension  of  W  was  included  in  the  canonical  analysis.  Since  this 
dimension  involved  four  variables  which  are  not  behavioral  (in  the  sense  of 
action),  it  is  not  discussed  in  the  text. 

Vg  is  a  column  vector  from  V,  V  ■  DP,  where  D  is  composed  of  distance  vectors 
on  thirteen  indicators  of  attribute  dimensions  and  two  measures  of  geographic 
distance  (capitol  distance  and  territorial  distance).  Canonical  correlations 
squared  given  in  parentheses. 

The  Chi-square  equals  -  £n-0.5(p  +  q  +  l)J  loge  A,  where  n  ■  number  of  dyads, 
q  ■  the  number  of  behavioral  dimensions  of  W,  p  *  the  number  of  columns  of  D, 
and 

q  2 

A  -  sr  (1  -  rj) 

k-l  * 


/f 

/& 

/h 


2 

where  r^  is  the  kth  squared  canonical  correlation. 

The  degrees  of  freedom  ■  [p  -  (k-l)]  [,  -  <k  -1)]. 

The  Z  transformation  is  for  reference  to  corresponding  areas  under  the  normal 
curve. 

Trace  correlation  is  (  £  r \  /g)^,  where  r£  is  the  kth  squared  canonical 

k-l  K 

correlation  and  g  the  number  of  behavioral  dimensions  of  W. 


I 
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TABLE  4 


Canonical  Analysis  Results  foe  Model  I 
1963  -  Selected  Sample'* 


Canonical 

Behavior  Correlation  Degrees  of  Z- transformation 

Dimension  with  Vg(k-g)  Chi-square  Freedom  (D.F.)  for  D.F.  >  30 


.70 

(.49) 

393.37 

352 

1.53 

.64 

(.41) 

282.14 

315 

-1.33 

Y3 

.49 

(.24) 

198.07 

280 

-3.74 

Y* 

.43 

(.18) 

153.25 

247 

-4.70 

Y5 

.89 

(.15) 

119.58 

216 

-5.30 

Y6 

.33 

(.U) 

92.30 

187 

-5.73 

y67 

.30 

(.09) 

73.18 

160 

-5.76 

Y8 

yq 

.27 

(.07) 

57.62 

135 

-5.67 

.26 

(.07) 

45.13 

112 

-5.43 

Y10 

‘12 

.25 

(.06) 

33.97 

91 

-5.21 

.20 

(.04) 

23.59 

72 

-5.09 

.20 

(.04) 

16.73 

55 

-4.66 

Y13 

.18 

(.03) 

9.90 

40 

-4.44 

Y14 

.14 

(•02) 

4.85 

27 

Y16 

Trace 

.08 

(.01) 

1.74 

16 

.07 

Correlation  ■ 

(.00) 

.36  (.13) 

0.79 

7 

See  footnotes  to  Table  3. 
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IABLE  5 

Canonical  Antlyala  Result*  for  Model  X 
1963  -  Randan  Staple'* 


Canonical 

Behavior  Correlation  Degree ■  of  Z-transfornatlon 

Plnenalon  Yk  with  Vg(k»g)  Chl-*qu*r*  freedom  (D.F.)  for  D.F.  ^  30 


*2 

.75 

(.56) 

274.87 

286 

-0.45 

.59 

(.34) 

152.18 

252 

•4.98 

A 

.46 

(.21) 

89.07 

220 

-7.61 

A 

.38 

(.14) 

53.79 

190 

-9.10 

A 

.33 

(.U) 

31.35 

162 

-10.05 

y6 

.19 

(.04) 

14.63 

136 

-11.05 

A 

.17 

(.«) 

9.25 

112 

-10.63 

A 

.12 

(.01) 

4.82 

90 

-10.27 

Yf 

.09 

(.01) 

2.59 

70 

-9.51 

HO 

.07 

(.00) 

1.41 

52 

•8.47 

Yu 

.06 

(.00) 

.69 

36 

-7.25 

Y., 

.03 

(.00) 

.21 

22 

Yij  .02 

Itace  Correlation  ■ 

(.00) 

.34  (.12) 

.07 

• 

10 

gee 

footnote*  to  table  3. 
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Becauac  of  thiu  significance,  the  first  canonical  variates  vara  given  an 
interpretation  and  discussed. 

For  the  1963  Model  I  selected  sample  results,  however,  the  signi¬ 
ficance  of  the  first  canonical  correlation  is  p  <  .07 >  while  for  the  random 
sanplc  the  corresponding  Z  transformation  indicates  pure  chance  results.11 
Therefore,  we  must  conclude  that  although  tho  trace  correlation  is  as  high 
for  1963  as  for  the  1955  test,  thin  is  due  to  the  greater  variance  included 
in  tho  1963  analysis:  the  1963  test  suggests  that  Model  I  does  not  fit  tho 
data  at  ell  and  that  little  confidence  could  be  placed  in  any  interpretation 
of  the  canonical  variates. 

Field  Theory  Tests:  Model  II 

In  Model  II  of  field  theory  the  linkage  between  attribute  distances 
end  behavior  is  expressed  by  the  equation 

P 

Replacing  the  coefficient  n,  of  Model  I  with  of  Model  II  relieves  the 
field  theory  linkage  of  a  severe  constraint.  In  Model  II,  as  opposed  to 
Model  I,  It  in  not  assumed  that  the  forces  linking  attribute  diffcrcncus  to 
behavior  act  uniforuly  across  all  actors.  Model  II  does  imply,  however, 
that  the  forces  operating  for  a  particular  actor  are  consistent  across  all 
of  its  dyadic  linkages.  Furthermore,  Model  II  allows  for  symmetric, 
asymmetric  and  ontlsyir.ctric  behavior,  whereas  for  Model  I  the  behavior  of 

l4For  several  of  the  canonical  results,  the  negative  Z  transformations 
<>re  highly  significant  in  Tables  3  -5.  This  Indicates  that  there  is 
some  systematic  (non  chance)  reason  for  these  low  canonical  correlations. 
Our  guess  la  that  tho  cause  of  these  low  correlations  is  the  nature  of 
todrl  I,  which  assumes  that  the  1-j  behavior  on  tho  kth  dimension  will  be 
of  equal  marnitude  but  opposite  in  sign  to  j*i  behavior.  That  is, 
behavior  is  anti -symmetrical. 
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nation  i  to  nation  j  is  constrained  to  be  the  exact  opposite  of  the 
behavior  of  j  to  1  (Rummol,  1969b,  p.  32). 

The  analysis  of  Model  II  follows  the  design  presented  previously  for 
Model  I.  The  data  on  attribute  distances  and  behavior  dimensions  for  the 
selected  sample  of  dyads  were  separated  into  fourteen  subsamples  such  that 
the  actor  is  the  same  nation  for  all  of  the  dyads  in  the  subsamplo.  The 
attribute  difference  values  and  the  behavior  dimension  scores  arc  the  .same 
values  for  the  dyads  as  used  in  the  Model  I  tests.  However,  due  to  the 
small  sample  size  for  each  Model  II  subsamplc  (13  dyads)  it  was  necessary 
to  reduce  the  number  of  variables  (dimensions)  for  both  attribute  and 
behavior  space.  Consequently,  as  for  the  1955  data,  Model  II  tests,  only 
four  attribute  difference  variables  and  three  behavior  variables  were 
employed. 

Data;  Attribute  Distances 

Attribute  distance  variables  for  the  1955  tests  of  Model  II  were 
selected  to  represent  the  three  dimensions  accounting  for  the  greatest 
amount  of  variance  in  attribute  space:  economic,  development,  size  or 
power  capability,  and  political  orientation.  Together  these  dimensions 
accounted  for  forty-one  percent  of  the  total  variation  in  the  236 
attributes.  The  indicators  employed  for  these  dimensions  were  respectively 
energy  consumption  per  capita,  national  income,  and  freedom  of  group 
opposition.  The  differences  on  these  indicators  were  used  for  the  Model  II 
test  along  with  an  indicator  of  geographic  distance  (the  closest  geographic 
distance  betweecn  the  political  territories  of  nations  i  and  j).  Tor  the 
1963  Model  II  tests,  the  variables  on  which  attribute  differences  were 
calculated  arc  the  factor  scores  for  the  four  factors  of  attribute  3pace: 
economic  development,  power  capability,  political  orientation,  and  catholic 
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culture.  The  £irst  three  dimensions  are  very  similar  to  the  dimensions 
for  which  indicators  were  developed  in  tho  study  of  1955  date.  The  fourth 
dimension,  besides  accounting  for  the  next  greatest  amount  of  variance*  also 
Includes  geographic  location  measures  as  high  leading  variables. 

Data:  Behavior  Scores 

To  reduce  the  number  of  behavior  variables  to  be  analysed  the  ortho¬ 
gonal  dimensions  of  behavior  space  arc  summed  to  form  a  smaller  number  of 
orthogonal  dimensions.  A  substantive  interpretation  of  tho  dimensions 
delineated  in  the  factor  analyses  of  behavior  variables  classifies  these 
dimensions  into  three  categories:  private  international  relations,  adminis¬ 
trative  behavior,  and  conflict  behavior.  Table  6  shows  the  dimensions 
making  up  each  of  these  three  categories  of  international  behavior.  Tha 
signs  above  the  dimensions  indicate  whether  they  were  summed  or  subtracted12 
to  form  the  composite  three  dimensions.  Scores  on  these  three  orthogonal 
dimensions  for  each  of  the  fourteen  subsamples  of  thirteen  dyads  each 
constitute  the  behavior  data  for  the  Model  II  flold  theory  testa. 

Analysis:  Results  of  Canonical  degression 

The  canonical  regression  for  each  of  the  subsamples  of  dyads  fits  a 
four  dimensional  subspace  of  the  original  attribute  space  to  a  throe 
dimensional  subspace  of  the  original  behavior  space.  The  results  of  these 
canonical  analyses,  summarized  in  Table  7  for  the  analyses  of  1963  data, 
may  be  compared  with  the  results  from  the  study  using  1955  data.  ?or  the 
purpose  of  comparison  the  results  of  the  canonical  analysis  of  Model  II 
ur>lng  1955  data  arc  reproduced  here  from  Runrel  (1969b)  as  Table  8. 

12Whuther  the  dimension  was  summed  or  subtracted  depended  on  the  sign  of 
the  loadings  on  the  dimension. 
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TABLE  6 

Behavior  Dimensions  for 
Model  11  Analysis  with  1963  Dace 


1.  Private  International  Relations 


+ 

- 

♦ 

• 

Behavior 

Salience 

Exports 

Students 

Export  of  hooka 

.8S 

Tour lata 

.67 

Exports 

.63 

Military  treaties 

.73 

Coparticipation 

.71 

Relative  exports 

•  .86 

Largest  consnodlty 

-.85 

Export /CNF 

-.80 

Students 

.86 

Official  vlalta 

.73 

Relative  treaties 

.63 

Treaties 

.60 

Emlgrant/populatlon 

-.91 

Relative  books 

-.81 

Emigrants 

-.78 

Relative  emigrants 

-.63 

11. 

Administrative 

Behavior 

+ 

• 

• 

• 

International 

Military 

Behavior 

Diplomatic 

Organization 

Aid 

Treaties 

Relative  embassy  or 

.91 

legation 

Embassy  or  legation 

.78 

Relative  diplomats 

sent  .63 

N-ICOS 

-.86 

Relative  ICO 

-.86 

N-NCOs 

-.83 

Relative  NGOs 

-.82 

IGOs 

-.64 

Economic  aid 

-.93 

Relative  economic  aid 

-.92 

Relative  military  treaties 

-.79 

Book  translations 

-.50 
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XABLE  6  (continued) 


XII.  Conflict  Behavior 


• 

+ 

♦  ♦ 

Behavior  U.N.  Voting 

Deterrence  I  Deterrence  II 

UN  voting  similarity  .76 

South  African  Issue  Dim.  .73 

NGOs  -.51 

Common  bloc  member 

-.87 

Common  bloc  position 

.86 

Procedural  Issue  Dim. 

-.81 

Weighted  UN  vote 

-.80 

similarity 

Conflict  Incidence 

.89 

Total  conflict 

.87 

Negative  communication 

.86 

Time  opposite  war 

.66 

Military  violence 

.56  .59 

Warning  and  defense 

.80 

Negative  sanction 

Antl-forelgn  violence 

♦ 

Negative 

Sanction* 


.63 

.61 


Canonical  Analysis  Results 
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TABLE  7  (continued) 


heading  the  canonical  results  for  that  sample.  Only  the  first  two  canonical  correlations  are  shown 
and  only  canonical  coefficients  greater  than  or  equal  to  an  absolute  value  of  .50  (with  exception  of 
Egypt's  second  canonical  variate)  are  given. 


TABLE  8  (continued) 
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The  square  of  the  trace  correLatlona  across  all  of  the  subsamples  for 

the  1963  data  averages  .53  compared  to  .57  for  the  1955  data.  The  trace 
correlations  range  from  .61  to  .80  for  the  1963  studies,  compared  to  a  range 
of  .63  to  .80  for  1955.  While  for  the  1963  data  the  average  of  the  first 
canonical  correlation  is  .93,  the  average  for  the  1955  data  was  .96.  Thus, 
ss  for  the  initial  analysis  of  Model  II,  the  retest  with  attribute  and 
behavior  data  for  1963  shows  a  substantial  fit  of  the  two  spaces.  On  the 
average  over  fifty  percent  of  the  variance  in  behavior  space  can  be  accounted 
for  by  attribute  distances  when  Model  IX  is  employed. 

While  the  trace  correlations  arc  quite  high  for  all  of  the  subsamples, 
it  is  of  interest  to  note  that  the  composition  of  the  canonical  variates 
varies  greatly  from  1955  to  1963  for  the  same  subsample  of  dyads.  For  example, 
from  the  1955  results  it  could  be  stated  that  the  less  power  China  has  than  an 
object  nation  the  more  conflict  behavior  it  directs  toward  the  object  nation. 
However,  for  the  1963  data  the  conflict  between  China  and  the  object  nation  is 
predicted  mostly  by  the  closeness  of  the  object  to  China  on  political  orienta¬ 
tion.  The  change  in  the  makeup  of  this  relationship  between  attribute  distances 
and  behavior  reflects  the  shift  in  Chinese  conflict  behavior  from  the  United 
States  and  other  Western  nations  to  the  U.S.S.R.  and  East  Europe.  A 
prevalent  finding  for  the  1963  data  is  the  prediction  of  private  international 
relations  from  the  negative  difference  on  power.  This  relationship  is  found 
for  the  actors  India,  Indonesia,  Egypt,  Brasil,  Israel,  the  U.S.S.R.,  and  the 
U.K.  The  more  powerful  a  nation  was  than  these  nations  the  more  private 
international  relations  they  directed  toward  them.  In  the  earlier  study  this 
particular  relationship  was  found  for  the  Brazil,  the  U.K. ,  and  Cuba  subsamples. 

That  there  is  so  llttlo  stability  in  the  coefficients  depicting  the 
dependencies  between  attribute  differences  and  behavior  across  time  periods 
can  be  interpreted  as  indicating  that  the  structure  of  relationships  between 
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attribute  distance  vectors  and  behavior  has  radically  changed.  Consonant  with 
this,  comparative  analyses  of  the  factor  structures  of  international  behavior 
at  these  two  time  periods,  1955  and  1963,  have  noted  tho  shift  of  particular 
nations  or  dyads  (Runnel,  1970a).  Analyses  of  conflict  behavior  show  rather 
dramatic  changes  in  the  location  of  dyads  within  the  conflict  subspaco  between 
these  two  periods  (Hall  and  Runnel,  1969).  The  shifts  with  which  theso 
studies  deal  arc  changes  in  the  location  of  nations  or  dyads  within  the  same 
analytically  defined  subspacc  at  two  different  points  in  time.  Tho  chango 
noted  in  this  study  is  in  the  configuration  of  attribute  distances  which 
predict  to  a  configuration  of  behaviors.  Rogardloss  of  this  shift,  however, 
the  ability  of  attribute  differences  per  at  to  explain  behavior  remains 
substantially  (practically)  the  same  aa  for  1955. 

In  order  to  conduct  the  Model  II  analyses,  less  than  half  of  the 
variation  in  the  attrlbuto  and  behavior  spacoa  could  bo  used.  Further 
analyses  will  be  necessary  to  dotersdne  whether  the  fit  of  tho  two  spaces 
will  remain  as  good  when  moro  dimensions  are  included. 

Moreover,  the  particular  nations  included  in  tho  Modol  II  analysot 
were  from  a  selected  sample.  Insofar  as  possible  it  is  dcslrablo  to  broaden 
the  sample  of  nations  making  up  tho  dyads.  In  lino  with  this,  testa  have 
Just  been  concluded  (Rummol,  1970c)  on  the  total  aamplo  of  dyads  for  the  U.S. 
as  actor.  Since  the  test  involved  81  dyads  for  1955,  all  the  bohavloral  and 
attribute  dimensions  were  involved.  Tho  trace  correlation  squared  remained 
above  .50,  showing  only  a  slight  reduction  in  the  fit  compared  to  the  analysis 
reported  here.  While  encouraging,  the  tosts  of  floid  theory  presented  in 
this  paper  arc  still  only  suggestive.  The  dynamic  properties  of  tho  theory 
arc  yet  untested.  The  relationship  between  this  theory  and  other  aggregato 
level  propositions  is  Just  now  beginning  to  be  cxplorod.  And  suny  moro  tosts 
arc  needed.  With  the  findings  reported  here  in  mind,  those  other  tasks  will 
be  pursued. 
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APPENDIX  I 

1963  Dyadic  Relations  Random  Sample 


All  107  sovereign  nations  that  had  been  Independent  prior  to  January 
1962  were  numbered.  Eighty  pairs  (dyads)  of  nations  then  were  selected 
by  consecutive  numbers  In  s  random  table  (page  of  random  numbers  and 
first  number  used  were  selected  randomly  as  well). 

As  with  the  1955  study  random  sample,  three  dyads,  US-USSR,  US-France, 
and  USSU-Chlno  were  added  to  the  sample.  Their  theoretical  value  Is 
believed  to  outweigh  the  consequent  alight  loss  of  randomness. 

Since  two  directions  of  relationship  A-*B  and  B-»A  are  considered 
for  each  dyad  A  -  B,  the  sample  of  83  dyads  becomes  a  sample  of  166 
dyadic  relations  out  of  a  population  of  11,342  such  relationships  for 
1963. 
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1963  Dyadic  Relations  Random  Sample 


II.  Nations  Included 


Nation 

Code 

Nation 

Code 

Afganlstan 

AFG 

Jordan 

JOR 

Albania 

ALB 

Korea.  (Dem.  Rep.) 

KON 

Australia 

AUL 

Korea  (Rep.  of) 

KOS 

Austria 

AUS 

Lebanon 

LEB 

Belgium 

BEL 

Liberia 

LBR 

Bolivia 

BOL 

Madagascar* (Malagasy) 

MAD 

Brazil 

BRA 

Malaysia  (Malay) 

HAL 

Bulgaria 

BUL 

Mall 

MLX 

Burma 

BUR  . 

Mauritania 

MAT 

Cambodia 

CAil 

Mexico 

MEX 

Cameroon 

CAO 

Morocco 

MOR 

Canada 

CAN 

Nepal 

NEP 

Central  African  Rep. 

CEU 

Netherlands 

NTH 

Chad 

CHA 

Nicaragua 

NIC 

Chile 

CHL 

Niger 

NIR 

China 

aw 

Nigeria 

NIG 

Rep.  of  China 

CHT 

Norvay 

NOR 

Columbia 

COL 

Panama 

PAN 

Congo  (Brazzaville) 

CON 

Paraguay 

PAR 

Congo  (Leopoldville) 

COP 

Peru 

PER 

Costa  Rica 

COS 

Phllllplnes 

PKL 

Czechoslovakia 

CZC 

Portugal 

POR 

Dahomey 

DAH 

Rumania 

RUM 

Denmark 

DEN 

Saudi  Arabia 

SAU 

Dominican  Republic 

DOM 

Senegal 

SEN 

Ecuador 

ECU 

Sierra  Leone 

SIE 

Egypt 

EGP 

Spain 

SPN 

Ethiopia 

ETH 

Sudan 

SUD 

Finland 

FIN 

Sweden 

SWD 

France 

FRN 

Switzerland 

SWZ 

Ghana 

GHA 

Syria 

SYR 

Germany  (D.D.P.) 

G>IE 

Tanganyika 

TAN 

Germany  (Fed.  Rep.) 

Giv; 

Thailand 

TAI 

Greece 

C-RC 

Togo 

TOG 

Guatemala 

CUA 

Turkey 

TUR 

Guinea 

GUN 

Union  of  South  Africa 

UWS 

Hungary 

HU!7 

Union  of  Soviet  Socialist 

Indonesia 

INS 

Republics 

USR 

Iran 

IRN 

United  Kingdom 

UNK 

Iraq 

IRQ 

United  States  of  America 

USA 

Ireland 

IRE 

Upper  Volta 

UPP 

Israel 

ISR 

Vietnam  (North) 

VTN 

Italy 

ITA 

Vietnam  (South) 

VTS 

Ivory  Coast 

IVO 

Yemen 

YEM 

Japan 

JAP 

Yugoslavia 

YUG 

Honduras 

HON 

XIX.  1963  Dyadic  Relations  Sanple* 
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